Soil structure is often considered as a static property in descriptions and interpretations of soils in the field. However, this is not the case. Soil structure is dynamic. It changes due to a multitude of factors and time scales. These changes directly affect soil properties such as solute transport, root growth and bearing capacity. The need to quantify these affects and the dynamic nature of structure must be done to develop more realistic predictive models.
The need for addressing the dynamic nature of soil structure in models has never been greater. We as soil scientists are being asked to predict environmental effects of many practices ranging from site-scale sediment transport and nutrient inputs from on-site wastewater to field-scale nutrient movement from agronomic, forestry, and development practices to landscape and watershed scale inputs from mixed land uses. Many models have used soil structure as a component but not as a dynamic component. This has not always resulted in successful predictions. The incorporation of soil structure as a dynamic component in new system models will overcome these limitations resulting in more accurate predictions and thus improved land management.
This publication is the outgrowth of a symposium entitled "Quantifying and Modeling Soil Structure Dynamics" held in 2009 at the SSSA Annual Meeting. Several authors and new cutting edge information have been added to the papers in this publication, making it the definitive work on structure dynamics and modeling to date.
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Soil structure is the arrangement and interconnectedness of soil aggregates/peds and of the pores. Soil structure is affected by tillage, wheel traffic, root growth, activity of microbes and mesofauna, shrink-swell, and freeze-thaw. Soil structure has an impact on root growth and function, soil micro-and mesofauna, solute transport, water infiltration, gas exchange, thermal and electrical conductivities, traffic bearing capacity, and more. Ignoring soil structure can lead to incorrect model predictions of runoff, erosion, solute leaching, root function, soil aeration, and groundwater recharge. Soil structure is now often included in these process-oriented models. Targeted simulation models have been developed to describe certain aspects of soil structure, such as network of pores, preferential flow, shrink-swell, and fractal analysis of soil aggregation. This book brings together these components to address systems in which correct description of soil structure is vital.
Soil structure should be included in system models such as solute leaching, erosion, and crop growth. Ignoring soil structure in the past resulted in models being unable to predict some aspects of soil behavior, such as the solute leaching that was observed and the functioning of roots clustered around soil peds. In the last 25 years, soil structure components have been recognized as vital to these processes, and incorporated into many simulation models. Nevertheless, soil structure has not been as well incorporated into larger scale items, such as pedotransfer function description of the soil water retention curve/hydraulic conductivity or watershed-scale water quality issues. Even when soil structure is included in a simulation model, the structure is often considered static rather than dynamic. The objectives of this book are to show the dynamic aspects of soil structure and how they can be included in system models.
Ideas for this volume came from a symposium entitled "Quantifying and Modeling Soil Structure Dynamics" at the 2009 International Annual Meetings of the American Society of Agronomy, Crop Science Society of America, and Soil Science Society of America. Some of those presentations had already been published and are not included here; additional authors and chapters have been added that were not part of the symposium.
